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Design and Experiment of Wheat Pneumatic Centralized
Seeding Distributing System
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Abstract; Aimed at the problem of low breadth and uneven wheat sowing machine, a kind of wheat
pneumatic centralized sowing system was designed. The sowing mechanism and distribution mechanism
were studied from the aspects of concentrated quantitative seeding system and airflow first-order
distribution system. The stability of the centralized quantitative seeding system and the uniformity of the
seed distribution system were analyzed. Concentrated quantitative seeding system discharged a certain
amount of seeds, and the seeds fell into the conveying tube in gravity. Airflow first-order distribution
system converted the seeds into a uniform seed stream and transported to the seeding tube, which
achieved uniform seeding requirements. According to the principle of distributor, the diameter of the
conveying tube was 50 mm. By the computational fluid dynamics ( CFD) software Solidworks Flow, the
influence of structural parameters of seed distribution system on vacuum chamber fluid were simulated and
analyzed. The structural parameters included the conveying pipe and outer cover. The analysis of speed
flow field showed that corrugated length of the fold tube was 16 mm, corrugated angle of the fold tube was
90°, and cone angle of outer cover was 120°. The experiments of the uniformity and steadiness was
designed and conducted for seeding distribution system. The performance tests were performed with four
indices adopted, including variation coefficient of total displacement stability, variation coefficient of each
row displacement consistency, seeding rate coefficient of variation of distributor intra-row, and the
percentage of damaged seeds in laboratory. The results showed that when rotate speed of sowing device

was in the range of 20 ~ 40 r/min, variation coefficient of total displacement stability was 1.01% ~
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1. 19% , variation coefficient of each row displacement consistency was 3. 20% , seeding rate coefficient

of variation of distributor intra-row was 3.96% , and the percentage of damaged seeds was 0.23% . The

test results were consistent with CFD simulation. The field experiment of sowing was also carried out with

four indices, including the percentage of damaged seeds, variation coefficient of total displacement

stability, variation coefficient of each row displacement consistency, and variation coefficient of seeding

uniformity for this device. The results showed that variation coefficient of total displacement stability was

1.06% , variation coefficient of each row displacement consistency was 3.34% , variation coefficient of

seeding uniformity was 27.35% , the percentage of damaged seeds was 0.28% , and the seeding
emergence rate was 89.63% . These testing results fully coincided with the standard GB/T 9478—2005

Test methods of grain drills. The design and experimentation improved the seeding stability and

distribution uniformity of the planter, and the results provided a theoretical reference for the design and

analysis of wheat wide precision sowing.
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Tab.1 Main technical parameters

28 M
HMER (K x 55 x 8)/(mm xmm xmm) 1500 x2 600 x 1520
BT/ kg 420
ALE 3 J1/kW 40
Ve / (km-h ") 8 ~12
Al 6 5/ mm 2 600
HERATEL 12
AR/ mm 30 ~ 100

fEb R 2/ (hm? h =) 1.28 ~3.12
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Al o Fh ATl 4 A Be, AR SCBEXTHERH 73 BT 5 42
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Fig.3 Distribution principle diagram of distributor
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Fig.4 Structure diagram of pneumatic centralized distributor
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Fig. 10  Experiment platform of seeding distribution device
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Tab.2 Test results of concentrated quantitative seeding system with different rotational speeds of seed shaft

L2357 V4 ®/g AR R
) : ; W]f £ ; ¥t/ R f’&
20 466. 90 457. 10 465. 40 460. 50 455. 80 461. 14 4.91 1.07
24 548. 80 558.20 551.30 543.20 554.70 551.24 5.72 1. 04
28 645. 30 656. 50 646. 90 638. 10 646. 20 646. 60 6.56 1.01
32 721.40 739. 80 730. 50 718. 60 727.90 727. 64 8.32 1. 14
36 824. 60 834. 90 816. 20 809. 70 821.40 821. 36 9. 44 1. 15
40 921.70 925.50 910. 30 939. 10 915.50 922.42 10.99 1.19
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Tab.3 Seeding rate of distributor rows g
s tl 2 3 4 t5 t6 t7 t8

1 56.73 49.53 45.15 51.84 54.17 48. 69 50. 84 47. 64

2 44. 63 52.17 53.42 52.36 50. 64 51.34 46.91 51.42

3 46. 67 48.08 46.74 46. 65 53.42 50.26 48.67 54.37

4 51.24 49.25 48.59 45. 89 46. 81 47.61 46. 29 50. 26

5 45. 81 51.84 47.83 53.21 45.76 49. 35 53.47 46. 55

6 53.75 48.39 56.37 50. 42 48.92 50. 67 51.26 46. 16

7 55.34 49.07 52.84 47.45 47. 68 48. 40 49.32 46.78

8 47. 65 47. 68 43.69 54. 89 52.46 47.12 48.16 49. 31

9 46. 86 51.34 47.25 48. 14 49. 82 52.21 54.42 51.68

10 52.49 49. 56 48. 31 46. 49 49. 60 49.97 47. 60 49. 40

11 50. 07 48.13 55.67 48.37 47.73 47. 65 49. 34 51.75

12 44. 62 51.77 44.30 46. 61 48.25 49. 11 48. 68 50. 47
AT 49. 66 49.73 49.18 49.36 49.61 49.37 49.58 49. 65
s S R % 8.50 3.27 8. 84 6. 20 5.33 3.20 5.04 5.05
T 71k WE R/ % 0.41 0.23 0.37 0.31 0.34 0.29 0.54 0.61

x4 SWMBTHNEBEETREY
Tab.4 Seeding rate coefficient of variation of distributor intra-row %
e tl 2 3 4 t5 t6 t7 t8

1 6.32 3.41 7.20 9.27 6.07 3.47 4. 67 5.30

2 12. 44 2.98 14.58 6.45 5.45 5.30 3.89 7.69

3 4.93 4.87 6. 14 9.71 8.19 4.91 7.15 6.42

4 7.26 3.53 12. 69 7.48 6. 62 2.84 6.43 9.37

5 13.37 6.49 9. 67 5.61 8.61 3.65 8. 40 4.50

6 8.51 5.40 5.49 6.57 7.68 5.11 6.95 8.28

7 10. 34 2.31 9.15 9. 69 5.45 3.42 4.80 5.56

8 11.52 4.57 13. 64 7.56 4.16 2.06 6.02 4.22

9 14. 10 3.85 9.83 6.83 8.34 6.16 7.37 7.30

10 8.95 5.64 6.17 8.25 6.59 4.92 4.19 6.97

11 11.26 4.29 5.96 6.13 4.52 3.48 9.24 4.24

12 6.33 3.78 10. 50 7.84 6.29 2.15 5.63 8. 40
BATE I R B 9.61 4.26 9.25 7.62 6.50 3.96 6.23 6.52

HIZE 4 AL, 2 Bl SR SR R BN 5.35%
R A AR AT P9 R R 0 AR E R R I L K R
Oy TP RS E M s 7R 2 B Ah S i S 18 S R 16
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UG o HERR R S 18 8 A8 R I IR 25 5, 15 i) AR
FF  H R R A 0k B ) 10 A R AR
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DX PN & 2 /N 22 [B) ) BE A A A R 84 A0 1 R R ®5 ENRBRER
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